104 116 1 18 106 



FIG. 1 



42 
ABS 

~T" 

48 



40 



T 

5 



50 

L 



PROCESSING 
CIRCUITRY 



L_J C 



6/7 

_ABS_ 

6/7 



FIG. 2 



T 

5 



46 44 42 32 




A 



v 

46 




36 



55 



-30 



'34 
•34 

•34 
■34 



MOTOR 
CONTROLLER 



38 



54 



FIG. 3 




40 66 



FIG. 5 




oo 

CM 
CN 



CO 


Q 




< 






1 — 1 


<f 


o 


00 
Lul 


LY , 


mi: 


fRAl 


dd 






o 


CO 


CO 


1 — 1 


m 






ZD 
CO 


WE 


TCI 


Ll 


o 


< 




Q_ 





300 



25A S 



4500A N 



25A S 



4500A N 



25A S 



4500A N 



25A S 



4500A N 



25A S 



Oo or AloO 



2 U 3 



FeCo-O-N or NiFeCo-N 



Oo or AloO 



2 U 3 



FeCo-O-N or NiFeCo-N 



Oo or AloO 



2^3 



FeCo-O-N or NiFeCo-N 



0 9 or A1 9 0 



2^3 



FeCo-O-N or NiFeCo-N 



Oo or AloO 



2^3 



LAPPED ALUMINA 



Al 2 0 3 -TiC CERAMIC 



■318 
■308 

316 
■306 

314 
304 

312 
302 

310 
•320 



FIG. 14 



350 



1500A NiFeCo-0-N 



356 



25A A1 2 0 3 UNDERLAYER 



354 



LAPPED ALUMINA 



>352 



FIG. 15 



Al 2 0 3 -TiC CERAMIC 



400 



FIG. 16 



141 OA NiFeCo-O-N 



90A NiFeCo-O-N SEEDLAYER 



25A A1 2 0 3 UNDERLAYER 



LAPPED ALUMINA 



Al 2 0 3 -TiC CERAMIC 




450 



FIG. 17 



141 OA NiFeCo-O-N 



90A NiFeCo-O-N SEEDLAYER 



25A Si0 2 UNDERLAYER 



LAPPED ALUMINA 



A1 2 0 3 -TiC CERAMIC 




THICKNESS AND N 2 0 CONCENTRATION 
DEPENDENCE OF IN -PLANE AND VERTICAL Hk IN 
SINGLE LAYER AND LAMINATED NiFeCo-O-N FILMS 
(DC MAG 1750 W, 2.0X10"3 mbor, NO BIAS) 



2.5 



2.0 



1.5 



1.0 



0.5 



0.0 



EXAMPLE XIV 


▲ 


EXAMPLE 


m 


!L ■ A ^ A 

EXAMPLE I 




EXAMPLE E 


A 


■ ■ 


o 






□ 


■ □ □ □ 

□ 

l i i 


□□□ 


■ ■ 

□ 


■ 

□ 

1 



0 



7 



% N 2 0 in Ar 



□ SINGLE LAYER FILMS- 
O 2X LAMINATED FILMS- 
a 4X LAMINATED FILMS- 
■ SINGLE LAYER FILMS- 
♦ 2X LAMINATED FILMS- 
a 4X LAMINATED FILMS- 



IN PLANE Hk 
IN PLANE Hk 
IN PLANE Hk 
VERTICAL Hk 
VERTICAL Hk 
VERTICAL Hk 



FIG. 18 



THICKNESS AND N 2 CONCENTRATION 
DEPENDENCE OF IN -PLANE AND VERTICAL Hk IN 
SINGLE LAYER AND LAMINATED NiFeCo-N FILMS 
(DC MAG 1750 W, 2.0X1 0"3 mbar, NO BIAS) 

2.5 



2.0 



1.5 



1.0 



0.5 



0.0 



EXAMPLE I 



□ 

□ 



EXAMPLE X£ 



EXAMPLE Y. 



a 



0 12 3 4 5 6 
% N 2 in Ar 



□ SINGLE LAYER FILMS- IN PLANE Hk 
a 4X LAMINATED FILMS- IN PLANE Hk 
■ SINGLE LAYER FILMS- VERTICAL Hk 
a 4X LAMINATED FILMS- VERTICAL Hk 



FIG. 19 



CO 



< 



QD 
Of 
<^ 

X 

3 



< 



(25A Si0 2 /4500A NiFeCo) 4 x /25A Si0 2 
(Ar ONLY AS - DEPOSITED) 




FIG. 20 

(EXAMPLE I) 



-80 -40 0 40 80 

DRIVE FIELD (Oe) 



CO 



>- 

< 
or 

I — 
I — I 

m 
or 
< 

X 



o 



o 
< 



(25A Si0 2 /4500A NiFeCo - 0 - N) 4X /25A Si0 2 
(3.2% N 2 0/Ar AS - DEPOSITED) 



1 1 1 — 1 

eo — - 


i i i i 


/—-ha 




i i i i 


i i i i 



FIG. 21 

(EXAMPLE n) 



50 ^ -30 -10 10 30 50 

-40 -20 0 20 40 

DRIVE FIELD (Oe) 



(18A ALUMINA/ 4500A NiFeCo-N) 4X /25A ALUMINA 
(1.6% N 2 /Ar AS-DEPOSITED) 



CO 



< 

\— 
i — i 

m 
en 
<^ 

x 



o 
< 



FIG. 22 

(EXAMPLE SI) 



-25 -15 -5 

-20 -10 



1 1 1 — 1 

ea — . 


l 1 1 1 


/ hQ 




L 1 1 1 


1 1 1 1 



0 10 

DRIVE FIELD (Oe) 



15 25 
20 



25A ALUMINA/1. 80 jjm NiFeCo-0- N/25A ALUMINA 
(2.0% N 2 0/Ar AS- DEPOSITED) 



CO 



>~ 

< 

ct: 
i— 
1 — 1 

m 
an 
< 

x 
z> 
_i 

Li_ 

o 



< 



-50 




FIG. 23 

(EXAMPLE XTV ) 



-40 



30 -10 
-20 



0 



30 50 
20 40 



DRIVE FIELD (Oe) 



25A ALUMINA/1 .80 jjm NiFeCo-N/25A ALUMINA 
(2.0% N 2 /Ar AS- DEPOSITED) 



I I I I 

ea — . 


1 1 1 1 


(( f 

A- ha 


~y 11 


i i i i 


i i i i 



50 -30 -10 10 30 50 

-40 -20 0 20 40 

DRIVE FIELD (Oe) 



FIG. 24 

(EXAMPLE XZ) 



SPUTTER 



ABS 1 

560 j 



I 



FIELD 
562 — 



0—557 S1 



552 



FIG. 25A 



ANNEAL S1 (270°C) 
ABS H | 



560 



FIELD 



568 

ABS H 566 

i \ 



SPUTTER SV 



FIELD 
562 — 



0— 557 S1 



FIG. 25B 



i 



548 



0 — 557 S1 G1 




552 



562 H 



FIG. 25C 



FIELD 



568 

ABS H 566 

i 

I 



MILL SV 
ABS 1 530 I 548 

! 1 1 L 



ANNEAL SV (220°C) 
| t 548 



0H— 557 S1 G1 



562- 



FIG. 25D 552 



0—557 S1 G1 



552 



562 



FIG. 25E 



SPUTTER 



ABS — 
572-^g) 
FIELD 



I 



0—558 S2/P1 or S2 j 554 

-550 



0— 557 S1 G 1 G2 



548 
552 



562- 



FIG. 25F 



578 ABS 1 

^ i 



FIELD 



HARD BAKE (232°C) 

l ^576 

nnn 

S2/P1 j 554 

550 
548 

552 



(8H-557 S1 G1 G2 



562 H 



FIG. 25G 



ABS 1 



ANNEAL (220°C) 

I 



P2 



580. 



576 



FIELD 



nnn 

® — 558 S2/P1 j 554 

550 



(gH-557 SI G1 G2 



548 
552 



562 



FIG. 25H 




FIG. 27 




e.a. 




WRITE OR DISK FIELD 



FIG. 28C 

(PRIOR ART) 




FIG. 29D 



